**PURPOSE:** Targeted muscle reinnervation has been shown to improve neuroma pain and prevent neuroma formation by providing sensory nerves a pathway for growth, thus avoiding formation of a symptomatic neuroma. This procedure has been studied in the lower extremities for amputees with neuroma or phantom limb pain; however, there are no descriptions of the entire surgical technique when performed with below-knee amputation (BKA) and posterior skin flap closure. We present our current surgical technique for flap design, identification of donor and recipient nerves, and nerve coaptation.

**METHODS:** The anterior BKA incision is designed 10--12 cm distal to the tibial tuberosity with transverse length 2/3 the circumference of the calf. The posterior skin flap is designed extending distally by the same distance as the anterior arc. Marks are made on the skin to approximate the locations of the commonly used recipient motor entry points (tibialis anterior, extensor digitorum longus, peroneus longus, flexor digitorum longus, and soleus). Donor nerves that are identified for coaptation include the saphenous, sural, tibial, deep and superficial peroneal. The initial dissection is made under tourniquet. The saphenous nerve is identified through the anterior incision running in the subcutaneous tissue and is dissected distally before transection. The remainder of the anterior tibial skin is removed from the crural fascia. The superficial peroneal nerve is identified distally as it emerges between the extensor digitorum longus and peroneus longus muscles, transected and dissected proximally. The anterior compartment muscles are dissected to identify the deep peroneal nerve, the motor entry point branches are identified, stimulated, and left intact until nerve transfer. Osteotomies are made, and the deep posterior compartment musculature is dissected from the bones completing the amputation. The tibial nerve is identified between the deep and superficial posterior compartments, and motor entry point branches are preserved. The sural nerve is identified in the subcutaneous tissue at the distal end of the posterior skin flap, and a tug test confirms its location in the midline proximally. The nerve is brought through the midline of the soleus and heads of the gastrocnemius for transfer. The vessels are ligated and the tourniquet is deflated for hemostasis. The motor entry points are confirmed with the nerve stimulator and transected. Preferred nerve coaptations performed include the deep peroneal to the motor entry point for tibialis anterior or extensor digitorum longus, superficial peroneal to peroneus longus, tibial to flexor digitorum longus, and saphenous and sural to entry points for the soleus. Transfers are followed by skin flap closure.

**RESULTS:** Targeted muscle reinnervation with BKA has been performed on 6 legs using this technique. Motor entry points were able to be stimulated while under tourniquet dissection (\<40 minutes). Indications included trauma, wounds with chronic pain, and frostbite.

**CONCLUSIONS:** This method facilitates identification of all donor and recipient nerves efficiently, maintaining the ability to stimulate motor entry points while under tourniquet dissection. This procedure should be considered in patients experiencing chronic pain before amputation to prevent neuroma formation and phantom limb pain.
